Bal. Ceqtr. Panam. Fichre Aftoss 54: 43-4%, 1988

1

PREVALENCE OF VIA ANTIBODIES IN CATTLE FROM THE
SAVANNAS OF THE DEPARTMENT OF META, COLOMBIA

Camito Sdnchez M), Eduardo Alvarez P?, Mairo Urbina A2, Jorge Romero R.Y,
Gustave Giraldo B, Juan Alvarez R.*, Urief Cardona Al

SUMMARY

The finding of foot-and-mouth disesse virus
[FMDV) in healthy carrier cattle is an important
maans to stidving the spidemiclogy of the disease

in a spacific region. The detection of these FMDV -

carriors pravides a batter understanding of virus
acrivity at a popuation fevel.

The purposa of this study was to determing and

quamtify the presence of VIAA reactors in the -

stable cattle popuiation on the Savannas of the
Departrment of Meta, to define their gecgraphic
distribution, to perform a biood sampling of cattle
unloaded in Puertn Loper, and 1o conduct an
opinion surwy sbout the presence «or absence of
vesicular diseases in the referred region. The VIA
antigan wsed was obtained by viral precipitation
with pofyethileneglyeol apr trestment of the
supernatant with ammonium suiphate. The test
performed was the Quchterlpny gel double im-
munadiffusion technigue. Cartle sera were ool
lected from animafs Jocated on farms selected
according to a muftistage surface sampling pattern.
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Among a total of 1054 serum samples, 361 (34
percent) were drawn from catife under two years
of age, and 693 (66 peroent) came from catthe
afder than 2 years. OF the total of 220 cattie (20.9
percent] reacting positively to the VIA antigen,
32 (8.9 percent) were younger than 2 years ‘and
188 (27.1 percant] oider than 2 yesrs. The ditfer-
ence hotween the twa percentages of reactors was
highly significant {p < 0.01). Serological ssimples
from csttie unfoaded in Puerto Lépez invoived
288 males arxd 108 ferales, with positive reactors
of 31.9 and 435 percent, respectively. Thete
rasufts indicated a refatively high activity of
FAMDV in the region studisd.

Further studies to detect catthke carriecs of
FMOV by the collaction of ossophagus-pharyngaal
fluicd from cattle by means of isolation of FMOV

" diiring at Jeast ene yeor, arg recormmended.

INTRODUCTION

Awareness of the axistence of feot-and-mouth
dicsase virus {FMDY) carrier catthe is of special
importance in the campaign againyt the disease,
because a number of such carrier cattle can harbor
the virus for varying periods of time after having
had 3 manifest or subclinical infection, the situa
tign can become the source of an outbreak as the
carriors infact susceptible animals or develop the
disease themseives. In the carrier state, the animals
jecpardize the health status of the region and the
effectiveness of the prevention and control
measures (T2).

Cowan and Graves in 1966 (2) reported the
discovery of the vimus-infection-sxsociated-antigen
{VIAA), which stimulates the production of anti-
bodie: and Sas been related to the virus replicative
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activity in infected cells, without the animal neces-
sarily manifesting the disaase.

Te detect the presence of specific antibedies
against the VIA antigen, McWicar and Sutméhier
{6} reported on the utilization of the agar gel
immunodiffusion technique in accordsnce with
the methodology described by Cowan and Gravas.
Urbina eraf {71} found that the deuble immunao-
diffusion test, using V1A antigen, provided high
sensitivity and high specificity in the detection of
reactor cattle. .

The results reported- by McVigar and Sutmiller
were canfirmed in Colembia by Lobo et 2l (4, 5).
who used thes double immunodiffusion technigue
with crude ¥1A antigen cbtained by simpla preci-
pitation with ammanium sulphate. The findings of
3 serias of serpjogical surveys conducted in South
America began 1o appear in 1976, Swdies carried
out by Rogenberg ot af {78/ in the Paraguayan
Chaco, on a cartla population of epproximately
one million, showed that 18 months after the end
of an extensive epidemnic outhreak, 26 percent of
the catt/e in the area swdied vyielded anti-VI1A&A
antibodies.

A correct interpretation of theses suryeys re-
comrended keeping in mind the age disiribu-
tian of the cattle population under study, the
probable persistence of antibodies deriving from
previous infection and vaccination, and the direc-
tians of livestock transit.

In 2 &-year study begun in 1974 in tha Urab3
area of the Department of Choch, Barrera et al.
1} found 3 decline in the prevalence of VIAA
reactors in cattte populations under tweo years of
age. The ‘investigators zlso found a greater pre-
valence of reactors among cattle sider than two
years; the difference (p <0.07) was statistically
significant. The younger age category 2lso indi-
cated & decline in the percentage of reactors
over the same b-year pericd. It waz concioded
that this type of study in disease-frée and vaccin-
atich-less regions comstitutas a prectical, appreci-
apble tool in FMD epideminlogical surseillance.

The ohjective of this experiment was te deter-
mine ad guantify the presence of VIAA reactor
cattle in stapls livestock populations on the
savannes of the Department of Mata, determing
théir gecgraphic distribution; and conduct an

explanatory study 0 cattle unloaded in Puerto
Léopez and coming frem the intendencias of
Arsuca and Casanare ard from the Comisaria
of Viehada, A retrospective survey apout the
presence or absence of wesicular diseases was
conducted concurrently with the taking of biged
sarples {at Puerto Lopez).

MATERIALS AND METHODS

VIA Antigen

The VIA antigen vsed was obtained by viral
precipitation with & percent paolyethilene-glycal
twiv} and treatment of the supernatant with 35
pateent ammohium sulphate (wivl, in crude pre-
parations of the virus replicated in BHK-21 csli
suspension oultures {4).

Inmmunodiffusion Technigues

The COuchterlony double diffusion technigue
was used to detect the anti-VIAA amtibodies (7} as
axplained and interpreted by other suthors f4
& 6.

The antigen was obtained and the immuno-
diffusion test conductad in the Vesicular Diseases
Program of the Veterinary Medicine Research
Laboratery {LIMV] of the ICA {Colembian Agro-
livestock Institute).

Serological Studies

The cattle sera samﬁ!es were obtaingd during
the pericd from May 1984 te March 1988, and
wera fater sent to the Vesicular Diseases Program.

Description of the Area

The Department of Meta is located in the
central eastern area of Colombkia. 1t forms part of
the Crinoco Walley Region and comprises flat
lands {80 percent, or 68,612 km’} such as the
fopthill piains, the savannas, the middle basin of
the Guayabero River, and part of the Macarena
Serra.
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activity ininfected calls, without the animal neces-
sarily manifesting the disease. .

Te datect the presence of specific antlhudlns
against the WA amtigen, McWicar and Sutmdller
{6} reported on the utilization of the agar gel
immunodiffusion technique in accordance with
the methodoloay described by Cowan and Graves.
Urbina et al {71] found that the double immuna-
diffusion test, using V1A antigen, provided high
sensitivity and high specificity in the detection of
reactar cattle.

The results reported- b'y' MeVicar and Sutméller
were confirmed in Colombia by Lobe et al (4, 5),
who used the double immunodiffusion technigue
with crude V1A antigen chtained by simple preci-
pitation with ammoniun sulphate. The findings of
a series of serological surveys conducted in South
America kegen 1o appear in 1976, Studies carried
out by HAosenberg et al {14} in the Paraguayan
Chace, on a cattle population of approximatedy
ong million, showed that 18 months after the end
of an extensite epidemic outbreak, 26 percent of
the cattle in the area studied yielded anti-V1AA
antibodies,

A correct interpretation of these surveys re-
commended keeping in mind the age distribu-
tion of the cattle population under study, the
probable persistence of antibodies deriving frem
previpus infection and vaccination, and the direc-
tions of livestock transit.

In 2 Syear study begen in 1974 in the Urabéd
aréa of the Department of Chocd, Barrera 8t 8l
{1} found a decline in the prevalence of YIAA
reactars in cattle populations under two years of
age. The ‘investigators zlse found a greater pre-
wafernce of reactors among cattle older than two
years, the difference [p <0.01) was statistically
significant, The younger age category also indi-
cated a decline in the percentage of reactors
over the same S-year period. [t was conciuded
that this type of study in disease-frea and vacein-
ation-iess regions constitutes a practical, appreci-
able too] in FMD epidemiolegicsl surveillance.

The ohjective of this experiment was to deter-
mire and quantify the presence of VIAA reactor
gattte in stable livestock populations on the
savannas of the Department of Meta, determine
thair geographic distribution; amnd conduct an

expianatory study In cattle unloaded in Puerto
Lépez amel coming from the intendencias of
Arauca ardd Casanare amd from the Comisarla
of Vichada. A retrospective survey shout the
presence or absence of wesicular diseases was
canducted concurrently with the taking of blood
samples (at Puerto Lopez).

MATERIALS AND METHODS

VIA Airtigen

The V1A antigen used was abtaimed by viral
precipitation with 6 percent polyethilene-olycal
lw/v) and treatment of the supernatant with 25
percent ammaonium sulphate [w/fy), in crode pre-
parations of the virus replicated in BHK-21 cell
suspension cultures {4).

Immunodiffusion Technigues

The Quchterlony double diffusion technigque
was used to derect the anti-VIAA antibedies (7} as
explained and interprered by other authors /4.
5, 6.

The antigean was cbtained and the immuna-
diffusion test conducted in the Vesicular Diseases
Program of the Veterinary Medicine Research
Lakoratery {LIMYI of the ICA {Colembian Agro-
livestock Institute].

Sarological Studies

The cattle sera samples ware obtained during
the pericd from May 1984 to March 1985, and
were tater sent to the Vesicular Diseases Program.

Description of the Area

The BRepartmert of Meta is located in the
central eastern area of Colombia. It forms part of
the Orinoco Valley Region and comprises flat
lands (80 percent, or 68,612 k') such as the
foothill piains, the savannas, the middle basin of
the Guayabera River, and part of the Macarena
Sierra.
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activity in infected cells, without the animal neces-
sarily manifesting the disease.

To detect the presence of specific antibodies
against the VIA antigen, McWicar and Sutmdiier
{6} reported on the utilization of the agar gel
immungdiffusion technique in accordsnce with
the methodology described by Cowan and Gravas.
Urbina eral {71} found that the double immuna-
diffusion test, using V1A antigen, provided high
sensitivity and high specificity in the detection of
reactor cactle. .

The rasults reported by McVicar and Sutmiller
were confirmed in Colombia by Lobo et ol (4, 5),
who used the deuble immunodiffusion technigue
with crude ¥1A antigen cbtained by simple preci-
pitation with ammonium sulphate. The findings of
3 series of serplogical surveys conducted in South
America bagan 1o appear in 1978, Studies carried
out by Rogenberg ot af {78) in the Paraguavan
Chaco, on a cattle population of epproximate(y
ong million, showed that 18 manths after the end
of an extensive epigemic outhreak, 26 percent of
the cattle in the area swdied vyielded anti-VI1AA
antibodies.

A correct interpretation of these suryeys re-
commended kegping in mind the age disiribu-
tian of the cattle population under study, the
probable persistence of antibodies deriving from
previous infection and vaccination, and the diree-
tians of livestock transit.

In 2 &year study begun in 1974 in the Urabj
area of the Department of Chocd, Barrera et al.
{1} found a decline in the prevalence of VIAS
reactors in catthe populations under tweo years of
age. The investigators 2lso found a greater pre-
valence of reactors among cattle older than two
years; the difference [p <0.07) was statistically
significant. The younger age categary 2lso indi-
cated a decline in the percentage of reactors
over the same D-year pericd. It was conciuded
that this type of study in disease-frée and vaccin-
atici-less regions comstitutes a prectical, apprec-
able tocl in FMD epideminlogical surseillance.

The chjective of this expariment was to deter-
mire amd guantify the presence of VIAA reactor
cattle in stanle livestock populations on the
savannes of the Department of Mata, determing
théir gecgraphic distribution; and conduct an

explanatory study in cattle unlpaded in Puerto
Lépez aml coming from the Intendancias of
Arsuca and Casanare and from the Comisaria
of Viehada, A retrospective survey about the
presence or absence of wesicular diseases was
conducted concurrently with the taking of blecd
sarmples {at Puerto Lopez).

MATERIALS AND METHODS

VIA Antigen

The V1A antigen used was obtained by viral
precipitation with & percent polyethilene-glycal
twivt and treatment of the superpatant with 35
peteent ammonium sulphate (wivl, in crude pre-
parations of the virus replicatsd in BHK-21 celi
suspension oultures {4),

Inmmunodiffusion Technigues

The COuchterlony double diffusion technigue
was used to detect the anti-VIAA antibodies (7) as
axplained and interpreved by other authors f4,
& 6.

The antigan was obtained and the immuno-
diffusion test conducted in the Vesicular Dissases
Program of the Veterinary Medicine Research
Laboratery {LIMV] of the ICA {Colombian Agro-
livestock Institute).

Serologital Studies

The cattle sera mﬂﬁdes were obtained during
the pericd from May 1984 te March 1988, and
were faier sent to the Vesicular Diseases Program.

Description of the Area

The Department of Meta is located in the
central eastern area of Colombia. 1t forms part of
tha Crinoco Valley Region and comprises flat
lands (B0 percent, or 68,612 km’} such as the
foothill piains, the savannas, the middle basin of
the Guayabero River, and part of the Macarena
Serra.
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The savanna region covers 43300 sg. kms
divided into two Iones. One is the sierra, charac-
serized by slightly wavy terrain, and the other is
flat, characterized by its extremely poor soils and
low density of human and cattle populations. Both
of those zonmes are the current source of cattle far
fattening and finishing on the foothill plains,

The municipalities of Puertc Lopez, Puerto
Gaitan, San Martin and Puerto Lleras liz in this
area. The altitude varies from 150 to 400 meters
a.s.l.. the mean temperature |5 2B9C, and the
annual rainfall s 1500-2000 mm. Rainiall is
heaviest from April to mid July, then tapers off in
August ard September, before increasing again in
October and Novernber. '

The astimated cattla population in the region of
these savannas is 290,000 head, or less than 0.1
animal/hectare. Mast of the existing cattle are of
the type called “‘crossed zebu”. The local “eriolle”

or hative cartle hardly exceed one percent of the

total. The predominant systems of cattle raising
are breading and weaning, which are done on apen
pastures on farms of 500 kectares or larger. This
form of livestock production, pradominantly ex-
tractive-extensive, determines the establishment of
relations with “livestock receiving” araas that thus
receive, by this means, spidemiological influences
from the “‘giving areas.”

The cattle in guestion reproduce by natural
mating and seiection. The birth rate hovers anout
40 percent, reaching 46 percent on some ranches.
The rmortality rate fluctuates from 11 percent
armong calves to 1.5-2.5 percent in adults. It is
estimated that a cow calves only 2 or 3 times
during her useful life, and has a very short pro-
ductive period of only B years {9/,

Statistical Pattern

The study population was considered as the

“stabile cattle” on the savannas of the Department

of Meta, divided into two age categories: younger
than, or older than, two years of age.

The size of the sample was determined by
considering an estimated percentage (p} of cawly
reacting positive to the V1A antigen (B percent),
a rmargin of error or degree of accuracy {El of

20 percent of p, a leve! of religbility of 85 percent,
applied in the following formula:

Z pay -
"=
EI
where: n = size of the sample; Z =.1.96 {a =
_G.UE}; p~= estimated percentage of positives;

q = estimat=d percentage of negatives; E = margin
of error or accuracy.

Selection of the Sample )

Tha distribution of the samplings was done in
stages, basad on & surface samnpling pattern: a
simple random sampling selected 37 squares having
18.5 km-long sides. Thirty cattle werg chosan in
pach square, divided into groups af 20 animals
over two years of age and 1{ animals under two
{Fig. 1), . '

The calculated size of the sampling was 1104
cattle distributed in 37 squares. Additionally, an
exploratory study was cinducted in the livestock
receiving yards at the port of Puerto Lopez, in-
volving cattle of any age inbound from the Inten-

" dencize of Arauca and Casanare and the Comisaria

of Wichada. Those cattls are bound for fatiening in
the municipalities located in the foothills of the
Department of Mera. A statistical sampling was
not used for this study because neither the number
of animals, nor hoats, arriving at the port, was
knowr, and also because boats can reach the port
only during the rainy months..

RESULTS

Sevologicl samples were drawn from g total of
1064 cattle, amounting te 95.5 percent of the
calculzted sampling (Table 1). 361 animals (34.2
percent} wers under two years, 833 (65.7 pereent)
over that age. In the first category, 32 animals
{8.9 percent] Teacted positively, The reliability
span ran from 5.9 percent to 11.9 percent. Among
the cattle over two years of age, 188 head 1273
percent] were positive, with a relishility span of
23.6 percent 1o 304 percent an 3 relizbility level
of 35 percant.
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The difference found hetwesn the percentapes
of positives for the two age categories was highly
significant (p <2 0.01}.

The percentage of positive reactors to the VIA
antigen was Z0.9 percent of the total population.
The spatial distribution of positive reactors in the
siudy zone was homogeneous {Fig. 2).

In the retrospective opinion survey, 37 squares
wete interviewesd. Of the 31 who replied, anly 10
stated being aware of vesicular disease in the
animals from the respective area. When those
finding were compared to those of the serological
survey, it was noted that positive reacting snimals
were found in 29 of the 37 squares. Likewise, in
the squares where the interviewee replisd “not
being aware' of vesicular disease on the farm,
positive reactors amounted to 18.7 percent (110/
587], while the percentage of raactors was 24
percent {72/300 in squares where the disease was
acknowledoed. With respect to this sampling at
FPuerto Lopez, blood was taken from 396 animals,
of which 288 were buils and 108 cows. Respacti-
vely, 31.0 peércent and 43.6 percent reacted
positively (Tabile 2},

TABLE 1. Catrle reactimp to V1A anigen in the Savwanne
of the Dapartment of Meta. Cofombig, TAEE

Agegroup  Positives % H ppatives %  Totel
.2 yaars 3z B.O 20 21.1 k1

=2 yaars 183 2741 11 725 633
Total 220 09 B34 a1 1054

TABLE 2. Caitie rescting o VIA aniipen, uminsded ot
Puarto Lopaz. Colombia, 1985

Bex Pozitives % Megatives % Toml
Mz les az o 196 BR0 288
Females 47 435 &1 56 .5 108
Total H_l 3 3541 257 565 9 ki= 3

DISCUSION

This study, conducted in 384 and 1585 on the
cattle populstion of the savannas of the Uepart-
ment of Meta, split that pcpulation into two age
categories and appiied a surface sampling grid
pattern. The results of reactivity to the VIA
antigen (8.9 and 27.1 percent) are indicative of
virus activity, despite the low number of epi-
thelium s:bmissions from field episodes. The dif-
ference in the percentages obtained in the two
categories may be explained by the older animals
baing exposed to the virus far a longer time. Some
authors suggest that the small quantities of VIA
antigen present in the vaecine could induce a larger
nurmber of reactors (1G), Estupinan et af (3
proved that this is correct. Nevertheless, this study
observed that only 10 farms had records of
updated vaccinations, not necessarily systematic
vaccinations evary four manths. 21 farms reported
that they wvaccinated sporadically and seven re-
ported that they never vaccinated. All this data
was provided by the owners or managers of the

‘respective farms,

Tha high virus activity was confirmed by the
results of the study conducted on animals from
the sevannas in the Intendenciss of Arauca and
Casanare and from the Comisaria of Vichada,
when they were unloaded at Puertc Lopez, a
gathering place for extraction livestook.

The reactivity results found in this study and
the spatial distribution of reactor cacrle ara avi-
dence of high viral activity when compared to re-
suits obtained through this same procadure in
other areas considered virus-free or sporadic 1, 8/,
The results of the opinion survey show that these
farms have low vaccination coverages and fre-
guencies. Systematic vaccination programs, which
woulid fower the number of disesse carriers, are
therefore recommended.

Mareover, whereas the highland savannas com-
pose a livestock extraction area that exerts an
influence on other zones of the country, it should
be given priority consideration in programs 1o
centrol the spread of FMD, However, the desired
coverage can be zchieved only through intensive,
systernatic ard] integrated prevention and control
action.
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